Weak pulses spread because of dispersion Optical solitons described by nonlinear Schrodinger equation
Ultrafast All-Optical Switch Based On Arsenic Triselenide Chalcogenide Glass
We excite a whispering gallery mode of a chalcogenide glass disk.
The nonlinear phase shift scales as the square of the finesse F of the resonator. (F ≈ 10 2 in our design)
Goal is 1 pJ switching energy at 1 Tb/sec. J. E. Heebner and R. W. Boyd, Opt. Lett. 24, 847, 1999. (implementation with Dick Slusher, Lucent)
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Motivation
To exploit the ability of microresonators to enhance nonlinearities and induce strong dispersive effects for creating structured waveguides with exotic properties. 
Assuming negligible attenuation, this resonator is, unlike a FabryPerot, of the "all-pass" devicethere is no reflected or drop port.
Definitions
Finesse
Transit Time
By arranging a spaced sequence of resonators, side-coupled to an ordinary waveguide, one can create an effective, structured waveguide that supports pulse propagation in the NLSE regime.
Propagation is unidirectional, and there is NO photonic bandgap to produce the enhancement. Feedback is intra-resonator and not inter-resonator.
Balancing Dispersion & Nonlinearity
Resonator-induced dispersion can be 5-7 orders of magnitude greater than the material dispersion of silica! Resonator enhancement of nonlinearity can be 3-4 orders of magnitude! An enhanced nonlinearity may be balanced by an induced anomalous dispersion at some detuning from resonance to form solitons 
Frequency Dependence of GVD and SPM Coefficients -4π 0 -0.5 0.0 0.5
Pulse Distortion on Propagation through SCISSOR Structure Well-known (to the few people how know it well) how to do so:
Make use of "spectral holes" due to population oscillations.
Hole-burning in a homogeneously broadened line; requires T 2 << T 1 . 
